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Abstract
The thesis entitled Synthesis of Biologically Acitve Molecules has been divided into four chapters. Chapter I deals with the stereoselective total synthesis of (+)-Azimic acid. Chapter II consists of the first stereospecific synthesis of a novel Tetrahydroisoquinolino [2,1-c] [1,4] benzodiazepine. Chapter III is divided into two sections, section A describes the synthesis of new antifungal triazolyl compounds, while section B describes about Hydrolytic kinetic resolution of (?)-(a-naphthyl) glycidyl ether : Synthesis of optically pure (R)- and (S)-Naftopidil. Chapter IV is also divided into two sections wherein section A describes the selective deprotection of N-tert-Butoxy carbonyl protective group (t-Boc) with Sn(OTf)2, and section B describes about TrocCl mediated efficient synthesis of nitriles from primary amides 
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Multifunctionalized piperidine alkaloids are found abundantly in nature and many of them exhibit biological activity of medicinal interest. The piperidine alkaloids Azimine (1) and Carpaine (2) constitute a novel class of symmetrical macrocyclic dilactones, constituting of a pair of identical 2,3,6-trisubstituted piperidine moieties. Azimine (1) a naturally occurring 22 membered analogue of Carpaine (2), was isolated from the leaves of Azima tetracantha Lam. belongs to Salvodoraceae family. The respective monomeric components Azimic acid (3) and Carpamic acid (4) were thus found to be in an ?all cis? (2S,3S,6R) absolute configuration (Figure 1). Bisides the interesting structural features, these compounds and their synthetic analogues are also of pharmaceutical interest, Carpaine (2) and Azimine (1) exhibit a wide range of biological activities, effects on the brain and cardiovascular system, heamolytic and hypotensive effects. Herein we describe a chiral pool synthesis of (+)-Azimic acid (3). The synthesis was initiated from the natural amino acid L-alanine (5), which was converted to N-Boc-alininol (6) by sequential reduction of the carbonyl group and Boc-protection of the amine (Scheme 1). Swern oxidation of alcohol 6 to the corresponding aldehyde and its in-situ chelation controlled addition of (3-butenyl) magnesium bromide afforded stereoselectively syn-amino alcohol 7. The syn-amino alcohol 7 when subjected to 2,2-dimethoxypropane, afforded N,O-acetonide protected oxazolidine derivative 8. The syn-configuration of 7 was confirmed by the NMR studies of the oxazolidine derivative 8. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO2.jpg" \t "_blank​) 
reagent (10) cleanly afforded the adduct (11). Grignard reagent was prepared from 6-bromo- 1-(2- tetrahydropyranyloxy) hexane (14), which was obtained from 1,6-hexan-diol (12) (Scheme 3). Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO3.jpg" \t "_blank​) The secondary alcohol 11 on oxidation with IBX gave the ketone 15. Removal of the THP-protecting group resulted in the hydroxy ketone 16. Subsequent oxidation of the primary hydroxy group to carboxylic acid and its esterification with diazomethane under standard conditions led to the formation of the critical keto-ester derivative 17 (Scheme 4). Attempted one-pot cyclization of 17 to the ?1-piperidine (18) was unsuccessful Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO4.jpg" \t "_blank​) Simultaneous deprotection of the acetonide and Boc-protecting groups and concomitant condensation involving the resulting free amine and ketone, afforded an intractable mixture of products. To circumvent this problem, in a step-wise sequence, initial hydrolysis of the acetonide in 17 afforded 19 which on protection of the hydroxy group thus formed its acetate derivative 20. Followed by unmasking of the amino group with formic acid directly formed the expected ?1-piperidine derivative (21) (Scheme 5). Catalytic hydrogenation of 21 under standard conditions, afforded stereoselectively the saturated Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO5.jpg" \t "_blank​) derivative 22 as the only the product, hydrogenation of the imine (21) occurred from the less hindered a- face of the molecule resulting in the all syn-configuration. The assigned stereochemistry at newly created centre confirmed after achievement of the final product, which was in good agreement in specific rotation and spectral data with the reported values. Hydrolysis of ester and acetate functionalities with LiOH was unsuccessful due to isolation problem. Finally, the cleavage of methyl ester and acetate functionalities of 22 afforded (+)-Azimic acid (3) successfully with N2H4.H2O in methanol (Scheme 6). Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO6.jpg" \t "_blank​) 
The above synthesis of (+)-Azimic acid (3) offers an efficient alternative route to this novel class of piperidine alkaloids and the approach described can be easily extended towards carpamic acid (4) and other related compounds of structural and biological importance. 
Chapter II : First stereospecific synthesis of a novel Tetrahydroisoquinolino [2,1-c] [1,4] benzodiazepine ring system with DNA recognition potential In the area of molecular recognition, there is a tremendous upsurge of interest in discovering and developing molecules capable of having the ability to target and then down regulate individual genes, primarily due to their involvement in carcinogenesis and their use as antitumour agents. The pyrrolo [2,1-c] [1,4] benzodiazepines (PBDs) are well-known class of antitumour antibiotics with sequence selective DNA binding ability that are derived from various streptomyces species. Their interaction with DNA has been extremely studied and it Is considered unique as they bind with the minor groove of DNA. Our efforts were described towards the synthesis of modified PBD (23) ring system where the size of the C-ring (pyrrole ring) was targeted to be replaced by tetrahydroisoquinoline ring, thereby resulting the previously unknown Tetrahydroisoquinolino [2,1-c] [1,4] benzodiazepine ring system (24) (Figure 2) 
Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO7.jpg" \t "_blank​) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO8.jpg" \t "_blank​) The required acid 32 was converted into acid chloride (SOCl2/THF) and coupled with free amine 30 in the presence of Et3N to give the corresponding amide 33 (Scheme 10) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO9.jpg" \t "_blank​) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO10.jpg" \t "_blank​) In the other way, compound 26 was generated as free amine 36 and coupled with the acid 32 in the presence of SOCl2/THF, Et3N to afford the amide 37 (Scheme 12), which was 

reduced to alcohol 38 with lithium borohydride. The oxidation of the alcohol with IBX/DMSO gave the aldehyde 39, which was immediately converted into diethylthioacetal derivative 33, which ultimately led to formation of final system 24. In summary, the first stereospecific synthesis of a novel tetrahydroisoquinolino [2,1-c] [1,4] benzodiazepine ring system was described. This will allow the synthesis of a number of PBD analogues i.e both C8 and C7 linked dimers, and some A-ring modified PBDs for evaluation as potential DNA-binding ligands and cytotoxic agents. 
Chapter III : This chapter is divided as section A and section B Section A : Synthesis of new antifungal triazolyl compounds Emergence of azole resistant strains have increased the urgency of alternative drugs. Remarkable clinical success of fluconazole (40) has triggered the development of new azole derivatives by a number of pharmaceutical companies worldwide. Undeniably, urgency seems to pervade the antimycotic research area for the synthesis of molecules that have the Potential to be active against the emerging resistant strains while having better pharmacokinetic profile. It is believed that the effectiveness of drugs against resistant pathogens be improved through increased cell permeability which would result in their accumulation. The pharmacophores for antifungal activity were recognized as 2,4-difluorophenyl and triazole moieties. Hence, incorporation of amino acid template onto known antifungal agents at another end, result in retaining the pharmacophores and improving the pharmacokinetic profile of azoles by binding to cytochrome P-450. With this in mind our interest was directed to triazolyl pharmacophore containing derivatives in order to evaluate their biological activity. Friedel-crafts acylation of 1,3-difluorobenzene (41) with chloroacetyl chloride-AlCl3 gave the chloroacetyl compound 42. Treatment of 42 with triazole in presence of triethylamine afforded the keto compound 43. Epoxide 44 was achieved from the keto 43 reacting with trimethylsulfoxonium iodide in aq.NaOH solution (Scheme 13). Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO11.jpg" \t "_blank​) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO12.jpg" \t "_blank​) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO13.jpg" \t "_blank​) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO14.jpg" \t "_blank​) These triazolyl derivatives 47, 48, 49, (51) a, b, c, d; (52) a, b, c, d; (53) a, b, c; (55) a, b; (56) a; (57) a, b were evaluated for antifungal activity and have been found to exhibit moderate activity against pseudomonas albicans, Aspergillus niger and candida albicans. Section B : Hydrolytic kinetic resolution of (?)-(a- Naphthyl) glycidyl ether : Synthesis of optically pure (R)- and (S)-Naftopidil Recently Jacobsen et al reported Hydrolytic kinetic resolution of terminal epoxides using readily accessible chiral (R,R)-salen Cobalt(III)OAc complex 58. This process uses water as the only reagent with no solvent and low loadings of a recyclable catalyst. It affords highly valuable terminal epoxides and 1,2-diols in high yield and high enantiomeric enrichment (Scheme 17). Enantiomerically rich O-Aryl glycidols are useful building blocks in synthesis of natural products and pharmaceuticals. Hydrolytic kinetic resolution is a Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO15.jpg" \t "_blank​) powerful tool to resolve racemic terminal aryl glycidyl ethers. Naftopidil is a selective a1- adrenoceptor antagonist, renol urologic drug, used for the treatment of artereal hypertension. The asymmetric synthesis of (R)- and (S)-Naftopidil was successfully accomplished using HKR approach. Piperizine derivative 62 was obtained from the coupling of O-Anisidine (61) and Bis-(2-chloroethyl)amine hydrochloride (60) (Scheme 18) which was prepared from Diethanolamine (59) in SOCl2/benzene mixture under refluxing condition. a- Naphthol (63) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO16.jpg" \t "_blank​) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO17.jpg" \t "_blank​) In conclusion, developed the synthetic route to optically pure (R)- and (S)-Naftopidil utilizing Jocobson's HKR approach Chapter IV : This chapter is divided into two sections. 
Section A : A new protocol for selective deprotection of N-tertButoxy carbonyl protective group (tBoc) with Sn(OTf)2 The tert-Butoxy carbonyl (t-Boc) group is extensively used as a convenient group for the protection of primary and secondary amine groups due to its stability to mildly acidic and basic conditions. Deprotection of t-Boc group is a crucial step in organic synthesis. There are several methods are available for deprotection t-Boc group, despite of the great improvement and interest there is a need to probe other reagents. Sn(OTf)2 could be used primarly for the generation of Tin(II) enolates for selective aldol and micheal reactions. For the first time Sn(OTf)2 was utilized as a reagent in deprotection of t-Butoxy carbonyl carbomates, under mild conditions (Scheme 21).A variety of N-Boc derivatives were cleanly deprotected in CH2Cl2 at room temperature or under solvent-free conditions either at room temperature or at 40 C. Notably, esters, ether linkages, base-sensitive protecting groups present in compounds, were found to be resist under the conditions employed. In summery, this method offers considerable advantages for use in organic synthesis in view of its simplicity, excellent yields, short reaction period and very mild conditions involved Section B : TrocCl mediated efficient synthesis of Nitriles from primary Amides The conversion of primary alkyl and aryl amides to their corresponding nitriles is an important functional group transformation in organic synthesis. Nitrile group is a versatile functional group, it could be converted into a various functional groups; like amine, acid derivatives. Recently, it demonstrated that nitriles could be converted to thiazole derivatives as inhibitors of superoxides, or as a starting material for synthesizing triazole [1,5-c] pyrimidines with potential antiasthma activity. Dehydrating methods, permitting the reaction to proceed under mild, neutral conditions and at lower temperature has been introduced, unfortunately, the reagents employed so for, require special preparation, and the method limited to only arylamides. Consequently, there is a need for the development of protocols using readily available and safer reagents, which lead to high production of nitrile compounds. It is well known in the literature that TrocCl has been used for the protection of hydroxyl groups as their trichloroethyl carbonates and amines as their Troc carbomates. It was found that the use of 2,2,2-trichloroethyl chloroformate (TrocCl) was highly favourable for our purpose. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a63_figureNO18.jpg" \t "_blank​) The synthetic utility of this reagent for the conversion of primary amides to nitriles is shown in scheme 22. The reaction proceeds efficiently in high yields at room temperature within a few minutes. Primary aliphatic and aromatic carboxamides bearing various functional groups were cleanly converted into the corresponding nitriles. The reagent was successfully utilized for the preparation of nitriles and isonitriles from thioamides and formamides respectively.

